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The Study In Brief
The rising level of household debt in Canada has raised concerns that a future deleveraging could pose a threat to the economy. In this Commentary, we look behind the aggregate numbers on household mortgage debt to find pockets of vulnerability that raise warning flags. We focus on the distribution of household mortgage debt by income, age and region, which is of critical importance when gauging the risk from the increase in mortgage debt. Our analysis suggests that primary mortgage debt relative to after-tax income has increased, with a significant minority of Canadians having taken on a high degree of financial risk. The percent of mortgage indebted households with a primary mortgage debt-to-disposable income ratio in excess of 500 percent has climbed from 3 percent in 1999 to 11 percent in 2012. That is far from the majority of Canadians, but it does represent half a million households.
We find the increase in highly mortgage-indebted households has been in all income groups, but more so in lower-income quintiles. The increase in financial risk is also evident across all age groups, but more so for younger Canadians who have entered the market most recently. As one might expect, there has been greater concentration of mortgage debt in the provinces with the strongest housing booms.
When an evaluation is made of mortgage debt relative to accessible financial assets, most Canadians look secure. But, there is a significant minority at risk. Roughly 1-in-5 of mortgage indebted households have less than $5,000 in financial assets to draw upon in response to a loss of income or to higher debt service costs. 1-in-10 mortgage-indebted households have less than $1,500 in financial assets to address any shock. This represents an inadequate financial buffer, as the Statistics Canada Survey of Household Spending indicates that average mortgage payments are more than $1,000 a month, before taxes and operating costs.
The data suggest that the majority of Canadians have been responsible in their borrowing, but the sustained low interest-rate environment has encouraged a significant minority to take on considerably more mortgage debt relative to after-tax income. And, it is evident that there are particular pockets of excessive leverage or risk. Beyond risks related to mortgage default, higher debt-to-disposable income ratios can pose economic risks as higher ratios have been associated internationally with larger falls in consumption during difficult economic times. The federal government may want to consider further policy actions to lean against the shift towards significantly higher mortgage burdens. However, such policy measures should not be unduly heavy handed and should be targeted to address the distributional nature of the risks.
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The purpose of this paper is to examine the accumulation of mortgage debt on household balance sheets, but also demonstrate that it is the distribution of the debt, by income, age and region, that matters most when evaluating the economic risks.
By many measures, Canadian household finances are not flashing warning lights. While household debt has increased significantly, close to two-thirds of that borrowing has been through mortgages that have purchased an appreciating real estate asset, which has helped to boost the net worth of many Canadians. The rise in home prices has been key in limiting the degree of leverage (assets relative to liabilities) in household balance sheets. Moreover, Statistics Canada data show that total debt service costs have not climbed significantly because the financial burden of more debt has been largely offset by lower interest rates. It is also encouraging that the federal government's tightening of mortgage insurance rules in recent years, combined with increased regulatory guidance by the Office of the Superintendent of Financial Institutions (OSFI) -Guidelines B20 and B21 -have acted to temper the pace of debt growth (Schembri 2015) .
However, the national averages can mask pockets of vulnerability because the financial health of those with high debt loads is mixed with those with little or no debt. In particular, there are many cases where a primary residence is the major financial liability of a household and is, at the same time, the only significant asset.
Delving into the distribution of mortgage debt can reveal specific vulnerabilities.
2 Regrettably, official large-survey public statistics on the distribution of household debt are difficult to obtain in a timely fashion and on a time-series basis. However, the Statistics Canada Survey of Financial Security (SFS), a household survey, can provide some important perspectives on how mortgage debt has trended across various income groups, age groups and across regions. The key limitation is that the SFS is done periodically, so data are only available for 1999, 2005 and 2012. The relentless rise is household debt is well documented and it has fueled concerns that a future deleveraging by households and credit tightening by lenders could pose a threat to the economy.
For the purposes of this report, the focus is on mortgages for primary dwellings, because secondary properties can be sold to address financial stress without greatly impacting the household's quality of life. We compare the primary mortgage debt to the after-tax income of mortgaged households to allow historical comparisons that eliminate the impact of inflation. The focus is also on the mortgage debtto-after-tax income ratio because households in financial stress first attempt to cover their needs through their after-tax income.
3
We find that primary mortgage debt relative to after-tax income has increased, with a significant minority of Canadians having taken on a high degree of financial risk. The increase in highly mortgage-indebted households has been in all income groups, but more so in lower income quintiles. The increase in financial risk is also evident across all age groups, but more so for younger Canadians who will have entered the market most recently. As one might expect, there has been greater concentration of mortgage debt in the provinces with the strongest housing booms.
While the metrics suggest some cause for concern, it is important to stress that the primary mortgage debt-to-disposable income ratio is not an ideal measure of risk. It measures the stock of debt to the flow of annual income. To assess the pure degree of mortgage leverage, one needs to examine the value of mortgages compared to the value of assets. On this basis, there has been an increase in leverage across all age groups since 1999, but the rise has been very small because of the increase in home prices. However, there is a significant minority at risk because their holdings of accessible financial assets are limited, as we shall discuss below.
While the vast majority of households will be able to meet their financial obligations, the shift towards a larger segment of highly mortgageindebted households is concerning. This is likely the inevitable outcome of the exceptionally low interest-rate environment. A recent speech by Bank of Canada Governor Poloz stressed that the first line of defence against excess leverage is households and lenders behaving prudently, the second line of defence is regulation, and the last line of defence is monetary policy. This is sensible and, accordingly, the government may want to consider further policy actions to lean against the shift towards significantly higher mortgage burdens. However, such policy measures should not be unduly heavy handed. Potential targeted measures would be to tighten underwriting requirements by lifting required credit scores, capping total debt-service ratios at lower levels, lifting qualifying interest rates when doing income testing, or varying the minimum downpayment by the size of mortgage to target higher-priced markets. Such measures would build on the regulatory tightening already done to date without posing a material threat to Canadian real estate markets.
The Mortgage Debt Boom
The National Balance Sheet Accounts show the dramatic rise of household mortgage debt growth since 1999, jumping from $375 billion to $1.16 trillion in 2014. The increasing size of mortgages was clearly tied to rising demand and soaring cost for residential real estate. From 1999 to 2014, national average resale home prices soared by 158 percent, requiring larger mortgages for many buyers.
The housing boom has had many desirable economic effects. Home ownership rates have reached record high levels.
4 Existing owners benefited from the rising wealth associated with increased real estate values. The wealth effect likely contributed to economic growth, as did spending on housing-related items. Jobs were created in the construction and real estate sector and indirect jobs were generated from the housing-related expenditure.
However, there is a dark side to the story. The compound average annual growth in household mortgage debt over this period was 7.3 percent, far exceeding the 4.3 percent growth rate in personal disposable (after-tax) income.
According to the national average data from the National Balance Sheet Accounts, mortgage debt as a share of disposable income climbed from 66 percent in 1999 to 99 percent in 2012 and reached 104 percent in 2014. But, these economywide averages understate the degree of financial risk for those that carried mortgages because they divide the value of mortgages across the income of households with and without mortgages. The SFS data show that primary mortgages have increased significantly. The primary mortgage debt-to-disposable income ratio has climbed from 144 percent of income in 1999 to 204 percent in 2012. However, this also understates the degree of financial risk for a significant minority of households.
The share of exceptionally high mortgageleverage households has increased. This can be seen in the ratio of primary residence mortgage debt to after-tax income across mortgaged households. In 1999, 12.6 percent of households had mortgages that exceeded 300 percent of disposable income (Figure 1 ). By 2012, the share had reached 27.4 percent. And, the share of households with mortgages at 500 percent or more of disposable income has climbed from 3.4 percent in 1999 to 10.8 percent in 2012. The underlying story is that as older, smaller mortgages were paid off, they were replaced by larger new mortgages reflecting the increase in home prices that has far outpaced household income growth.
The SFS data also allow a more detailed analysis of primary mortgage trends by income, age and region -all of which will demonstrate how leverage has not only increased, but has become skewed with a rising share of highly mortgage-indebted households.
Mortgage Trends by Income
Mortgage debt for primary dwellings has increased dramatically in recent years, across all income quintiles, with a marked change in the distribution of mortgage debt within each income group. To show the shift in mortgage borrowing, the figures for 1999 can be adjusted for inflation and expressed in 2012 dollars. The share of households with mortgages above $99,000 in 2012 dollars has increased across the entire income spectrum, with households in the fourth and fifth income quintiles -the two highest groups -increasing their share of mortgages above $200,000 (Table 1) .
It is evident that as mortgage size has increased, so too have mortgage debt-to-disposable income ratios for mortgaged households (Table 2) . At the lowest quintile, those with mortgage debt have particularly high ratios due to low income. The reverse is true for the top income quintile. The shift for the middle income quintiles is most interesting, as all of their mortgage debt-to-disposable income ratios climbed, reaching four times income for the second quintile, almost three times income for the third quintile and more than two times income in the fourth quintile.
Assessing the degree of risk is problematic, as there is no established economic prescribed limit. However, we could arbitrarily set the definition of high mortgage-indebted households as those with a debt-to-income ratio of 500 percent or greater.
5 Median Canadian household income in 2012 was $74,540. So, a highly indebted household would have a mortgage on their primary dwelling of $370,000 or more. On this basis, more than half a million households, or almost 11 percent of all mortgage-indebted households, were highly leveraged in 2012 -up from only 3.4 percent in 1999 (Table 3) .
Mortgages by Age
Canadians of all ages are carrying larger mortgages than in the past. When the historical mortgage data are adjusted for inflation and presented in 2012 dollars, the increase is most pronounced in terms of carrying mortgage debt above the $200,000 level (Figures 2-5) .
The impact on leverage across age groups has been meaningful. For younger Canadians in the 25 to 34 age group, the mortgage debt-to- disposable income ratio has not only increased, but the share of young households with ratios above 300 percent has increased by almost 27 percentage points. These individuals are often first-time buyers. Accordingly, the larger mortgages and the increased leverage are likely the by-product of strong demand for home ownership despite the dramatic increase in home prices. Affordability has been maintained because of low debt financing costs, but it has left young Canadians with a considerable debt burden. There is a remarkable intergenerational effect taking place. Young real estate buyers are boosting home prices and real estate wealth for older homeowners, but are doing so by financing the purchases with ever greater debt. Similar trends of higher debt and elevated mortgage debt-to-disposable income ratios are evident for older age groups, but the rise in debt ratios is less pronounced. This makes intuitive sense, since household income tends to rise with age, so home buyers will often have more financial resources when purchasing a primary dwelling.
Just like the distribution by income, the data show a rising trend of highly mortgage-indebted households across the age spectrum, with mortgage debt-to-disposable income ratios in excess of 500 percent. By this definition, roughly 14 percent of those of aged 25 to 34 and those of aged 35 to 44 are highly indebted. The share drops to 5 percent for those aged 45 to 54. But, the share of highly mortgage indebted jumps again to 9 percent for those 55 to 64 and climbs to 16 percent for those aged 65 to 74. It is important to stress that these ratios were all dramatically lower in 1999 than in 2012.
The ratios do not suggest that the majority of Canadians have over indulged in debt, but it certainly highlights the fact that a significant portion of younger and older households are at greater financial risk from interest rate or income shocks.
Mortgage Debt by Region
Another key dimension is the changing regional distribution of mortgage debt. Mortgage debt-todisposable income ratios for mortgage-indebted households have climbed across the country, with Quebec being a notable exception. The regional centres with the strongest price and population increases showed the biggest increase in leverage, as new homeowners had to take on higher valued mortgages.
The provinces with the largest urban centres with the highest-priced real estate have experienced the most dramatic increases in mortgage debt-todisposable income ratios. Although these findings are not surprising, the ratio levels for Ontario and BC are eye opening. BC has gone from a primary mortgage-to-disposable income ratio of 250 percent in 1999 to 375 percent in 2012. Remember, that 375 percent is an average across mortgage-indebted households, meaning many are above this ratio. Similarly, Ontario has shot up from close to 200 percent to around 350 percent over the same time span. The Prairies have experienced a large jump in leverage and were above the 300 percent mark in 2012. Given these elevated regional ratios, the bulk of the population with mortgage $ 1 -$ 1 4 , 9 9 9 $ 1 5 , 0 0 0 -$ 4 9 , 9 9 9 $ 5 0 , 0 0 0 -$ 9 9 , 9 9 9 $ 1 0 0 , 0 0 0 -$ 1 9 9 , 9 9 9 $ 2 0 0 , 0 0 0 -$ 2 9 9 , 9 9 9 $ 1 5 , 0 0 0 -$ 4 9 , 9 9 9 $ 5 0 , 0 0 0 -$ 9 9 , 9 9 9 $ 1 0 0 , 0 0 0 -$ 1 9 9 , 9 9 9 $ 2 0 0 , 0 0 0 -$ 2 9 9 , 9 9 9 $ 3 0 0 , 0 0 0 +
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Figure 4: Distribution of Mortgage Debt for Households Aged 45-54
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More than the value of the mortgage 26.5 (2012) their financial obligations. However, leverage is another way of looking at the issue -and this has the advantage of comparing a stock of mortgage debt to a stock of assets. On this basis, mortgage leverage has increased for all age groups since 1999, but the increase has been quite modest. This could provide some comfort that the risks are less acute than the mortgage-to-income stats suggest. However, many of the assets are relatively inflexible in the event that households have problems making payments. The single largest asset is the principal dwelling, which cannot be readily monetized, short of sale or the prior existence of a home equity line of credit that could be drawn upon. Another major asset is employer pension plan assets -but they often cannot be touched. The value of automobiles is also included in assets, but most Canadians need them for transport to work and they have high rates of depreciation. Accordingly, it is useful to look at the mortgages relative to the share of flexible financial assets (i.e., deposits, fixedincome investments, mutual funds, stocks, RRSPs, RIFs and TFSAs).
Again, in aggregate, Canadians appear to be in relatively good shape. For example, more than a quarter of mortgage holders have assets that can fully cover their mortgage liabilities and effectively have no risk. Of those that cannot cover the mortgage, many have savings that can help in the event of a significant disruption to income or higher debt service costs. However, almost 1-in-5 of all mortgage holders in 2012 had less than $5,000 in financial assets to cover an income disruption or interest rate shock. Close to 1-in-10 of mortgaged households had less than $1,500 in financial assets as a cushion to an adverse shock. This represents an inadequate financial buffer, as the Statistics Canada Survey of Household Spending indicates that the average mortgage payment for all households in 2012 was more than $1,000 a month -and that is before taxes and operating costs.
The main point is that while net worth and measures of assets to liabilities look healthy in aggregate, there are significant pockets of Source: Statistics Canada, SFS, 1999 , 2005 
Table4: Ratio of Mortgage Value to Total Assets
debt more than five times annual income is largely located in these provinces, but it is worth noting the increase in all regions, except Quebec ( Figure 6 ).
Mortgage Leverage Shows Less of an Increase
Up to this point, the focus has been on primary mortgage debt-to-disposable income ratios, because households use their after-tax income first to meet vulnerability created by the growth in mortgage debt in recent years. Both the mortgage-to-income and the mortgage-to-flexible financial assets ratios suggest that at least 1-in10 mortgage-indebted households are extremely vulnerable to a negative economic or financial shock.
Polic y Implic ations
The key message is that the distribution of debt is of critical importance when gauging the risk from the increase in household leverage. The data suggest that the majority of Canadians have been responsible in their borrowing, but the sustained low interest rate environment has encouraged a significant minority to take on considerably more mortgage debt relative to after-tax income. 6 And, it is evident that there are particular pockets of excessive leverage or risk. Beyond risks related to mortgage default, higher debt-to-income ratios can pose economic risks as higher ratios have been associated internationally with larger falls in consumption during difficult economic times (Bank of England 2014, p. 9). These findings have a number of policy implications. First is a plea for more data and timely data on debt distribution. Although distributional debt data are available from a limited survey by Ipsos-Reid, there would be merit to a regular large-sample survey from Statistics Canada on debt trends to complement the National Balance Sheet Accounts. The lack of official public data weakens the public discourse about the economic and financial risks from household leverage. The SFS is useful, but given the last data points are for 2012, more information about trends in highly indebted households since then would be insightful. Indeed, a key issue is how the distribution of borrowers has changed in the wake of the mortgage insurance rule adjustments and the OSFI guidelines on residential mortgage underwriting practices in recent years. So, making the SFS an annual survey would be valuable, as would distributional data on debt service costs. This paper did not delve into the drivers behind Canada's hottest housing markets, which are clearly fueling greater mortgage borrowing in those cities, but the regional mortgage debt distribution data do suggest that many of the high mortgage debtto-disposable income ratio households are in the these urban centres. More information is needed to understand what actions would be most effective in keeping market conditions balanced. For example, data are required on the influence of foreign buyers in driving real estate prices in selected cities, such as Toronto and Vancouver, and the implications of land-use zoning. Second, although the distributional debt data show a rising share of heavily mortgage indebted households, it is important to acknowledge that the more timely National Balance Sheet mortgage data show that the regulatory tightening by OSFI and CMHC have constrained the pace of mortgage growth, which slowed to a pace more in line with income growth since 2013 (see Figure 8) (Schembri 2015) . Since the tightning of regulations, there has also been a shift in originations away from high-ratio mortgages and towards more low-ratio mortgages, and an improvement in the distribution of credit scores at origination. These trends are consistent with research that shows that the tightening of mortgage insurance rules are effective at slowing growth in residential credit (Krznar and Morsink 2014) . There is broad and international evidence that tighter lending constraints have been effective macroprudential policies (Cerutti, Claessens, and Laeven 2015) .
So, the prior regulatory tightening looks to have been effective in leaning against mortgage debt growth during this prior of exceptionally low interest rates. However, the Bank of Canada has flagged a number of risks related to some of the underlying trends in the December 2014 and June 2015 Financial System Reviews. The Bank is very aware of the trend towards more highly indebted households, particularly young households. They noted a potential increase in uninsured mortgage originations by some households that are using other borrowing to manage their financial commitments and their spending. The Bank revealed a concern about an increase in the share of uninsured mortgages to riskier borrowers and an increase in sub-prime lending by non-OSFI regulated institutions. Since a cap was introduced on the National Housing Act Mortgage-Backed Securities program in 2013, the mortgage credit growth at less-regulated institutions has accelerated. Mortgage finance companies have increased their market share of residential mortgages in recent years, reaching 12 percent. More households have also been taking on mortgages with variable rates.
Given the effectiveness of the prior regulatory tightening, the jury is out on whether further regulatory action is required at this time. However, if the policymakers were to consider further measures to lean against the potential economic and financial risks of household mortgage debt, the distribution of debt does help to inform what options could be most beneficial. A heavy handed approach, such as raising the minimum down payment for all borrowers, would be a very blunt tool to address a distributional issue, so it is likely a suboptimal choice.
Targeted policies are available. For example, mortgage applications are assessed on a number of underwriting criteria, including credit scores, gross and total debt service ratios. These underwriting criteria could be further tightened.
7 The guidelines for mortgage insurance (as summarized in Kwan, Geoffrey and Charan Sanghera. 2015) are that for credit scores less than 680 the gross debt service ratio is limited to 35 percent while those above 680 are limited to 39 percent. For total debt service ratios, those with credit scores of less than 680 are constrained to 42 percent and those with credit scores of more than 680 are limited to 44 percent. In other words, lenders do assess the risks to the mortgage loans, and the system has been successful at keeping mortgage default rates very low. If the thresholds on credit scores were increased and/ or debt service ratio limits were lowered further, it would impact high leveraged borrowers the most.
Another approach could be to raise the minimum interest rate used in the income test for mortgage approvals. The federal government has already taken action on this front by requiring the use of the posted 5-year fixed mortgage rate on any income tests on insured mortgages with fixed interest rates and a term of less than five years and on mortgages at variable rates. Those taking a 5-year fixed mortgage are income tested on the 5-year rate being transacted at. However, the level of 5-year posted mortgage rates is quite low and is likely to rise when monetary policy is eventually rebalanced. If mortgages were approved on the basis of income tests using interest rates a couple of percentage points higher than the 5-year posted rate today, borrowers would still benefit from the prevailing low rate environment, but households that could not meet their financial commitments in a higher rate environment would not have access to funding. Borrowers would also be incented to take on smaller mortgages in order to qualify. The impact of raising the qualifying interest rate is effectively the same as lowering the debt service ratio limits for underwriting, but could be a useful alternative approach.
The data suggest that there is a regional dimension to the most highly mortgage-indebted households, so policies could be aimed at addressing this aspect. In a sense, this would be the holy grail of policy measures, since it would target the most heated markets. However, it is hard to identify the optimal policy approach. Restrictions could be placed on foreign buying, but one would need to understand the influence of foreign buying, which we currently don't have adequate data on. Another Year-over-year percent change Changes to mortgage Insurance Rules policy example might be to vary the required down payment when taking on large mortgages or purchasing high-price homes, which would temper mortgage borrowing in the most expensive cities (like Toronto and Vancouver). The Bank of England provides an example from abroad. It adopted a limit on mortgages in 2014 so that lenders could not lend more than 15 percent of their total new residential mortgages at a loan-to-income ratio of 4.5 times or above (Bank of England 2014). This was interpreted as being partially targeted at the city of London where 19 percent of mortgages were above the 4.5 threshold, compared to 9 percent nationally. (The Telegraph 2014) The acceleration of mortgage lending by non-OSFI regulated institutions should not be a problem, so long as the mortgages have been underwritten prudently. Accordingly, it would be useful to know if more high-leverage mortgage borrowers identified in this paper are being shifted into the lesser regulated areas of the financial system. If so, there could be some opportunity to prudentially tighten regulation in these channels.
Beyond the regulatory policy dimension, the increased share of highly indebted households does have some implications for monetary policy. At some point, the Bank of Canada will need to rebalance monetary policy. When this happens, the pace of tightening may need to be very gradual to limit the economic and financial risks. The impact of high household debt means that every quarter point rise in interest rates in the future will have a much bigger impact on household finances than in the past. Moreover, there is a psychological dimension, as the low rate environment has persisted for so long that many borrowers have come to see prevailing interest rates as normal. It will be a shock when monetary policy is ultimately rebalanced. It is also important to acknowledge that the low interest rate environment is keeping the price of debt extremely low. The implication is that the Bank of Canada should maintain its inflation targeting approach to monetary policy, but it should also look to raise interest rates when appropriate to reduce the incentive for households to take on higher debt loads.
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